Key indicators: single-crystal X-ray study; T = 292 K; mean (C-C) = 0.007 Å; R factor = 0.062; wR factor = 0.195; data-to-parameter ratio = 15.0.
The title compound, C 22 H 27 N 3 O 10 S, was synthesized by reaction of an ethanol solution of helicid (systematic name: 4-formylphenl--d-allopyranoside), thiosemicarbazide and acetic acid. The molecule exhibits a trans conformation with respect to the C N double bond. The pyran ring adopts a chair conformation. In the crystal structure, the molecules are linked into chains parallel to the b axis by intermolecular N-HÁ Á ÁO hydrogen bonds.
Related literature
For the synthesis and biological activity of helicid, see: Chen et al. (1981) ; Sha & Mao (1987) ; Zhu et al. (2006) ; Yang et al. (2008) ; Wen et al. (2007) .
Experimental
Crystal data C 22 H 27 N 3 O 10 S M r = 525.53 Orthorhombic, P2 1 2 1 2 1 a = 9.848 (3) Å b = 11.515 (3) Å c = 23.250 (4) Å V = 2636.5 (12) Å 3 Z = 4 Mo K radiation = 0.18 mm À1 T = 292 K 0.54 Â 0.46 Â 0.24 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.909, T max = 0.958 5423 measured reflections 4940 independent reflections 2851 reflections with I > 2(I) R int = 0.008 3 standard reflections every 200 reflections intensity decay: 1.0% Table 1 Hydrogen-bond geometry (Å , ). (5) 3.076 (6) 172 (6) N3-H3AÁ Á ÁO8 ii 0.86 2.60 3.229 (7) 131
Refinement
Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; Àz þ 2; (ii) x; y þ 1; z.
Data collection: DIFRAC (Gabe et al., 1993) ; cell refinement: DIFRAC; data reduction: NRCVAX (Gabe et al., 1989) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97.
Helicia nilagirica Beed. (Chen et al., 1981) , has been one major active ingredient of herb medicine used in China for a long time. It has manifested good biological effects on the central nervous system and low toxicity (Sha & Mao, 1987) . Some derivatives of this compound have been reported to possess good pharmacological activity (Zhu et al., 2006; Yang et al., 2008) . We report here the crystal structure of the title compound, whose synthesis has been already reported elsewhere (Wen et al., 2007) .
In the molecule of the title compound ( Fig. 1 ), the pyran ring adopts a chair conformation, with the hydroxy group at C3 in axial position and the other substituents at C1, C2 and C4 in equatorial positions. The average C-C bond length within the pyran ring is 1.524 (3) Å. The molecule exhibits a trans conformation with respect to the N1═C21 double bond, as indicated by the value of the C21-N1-N2-C22 torsion angle of -171.8 (6)°. In the crystal packing, intermolecular N-H···O hydrogen bonds (Table 1) link the molecules into chains running parallel to the b axis.
Experimental
A mixture of helicid (0.45 g, 1 mmol), acetic acid (0.5 ml) and thiosemicarbazide (0.09 g, 1 mmol) in ethanol (15 ml) was refluxed for 3 h. After cooling to room temperature, the precipitate was filtered, washed with ether and recrystallized from 95% alcohol to give a white powder. Colourless crystals suitable for X-ray analysis were obtained by slow evaporation of an ethanol/dichloromethane (4:1 v/v) solution at room temperature.
Refinement
The H atom bound to N2 was located in a difference Fourier map and refined freely. All other H atoms were positioned geometrically and refined using a riding model, with C-H = 0.93-0.97 Å, N-H = 0.86 Å, and U iso (H) = 1.2U eq (C, N) or 1.5U eq (C) for methyl H atoms. 
Data collection
Enraf-Nonius CAD-4 diffractometer R int = 0.008
Radiation source: fine-focus sealed tube θ max = 26.0º
Monochromator: graphite θ min = 1.8º 1.336 (7) C14-H14C 0.9600 N2-H2N1 0.75 (5) C15-C16 1.374 (7) N3-C22 1.307 (7) C15-C20 1.376 (7) N3-H3A 0.8600 C16-C17 1.387 (7) N3-H3B 0.8600 C16-H16 0.9300 supplementary materials sup-6 C1-C2 1.516 (6) C17-C18 1.380 (7) C1-C6 1.518 (6) C17-H17 0.9300 C1-H1 0.9800 C18-C19 1.391 (7) C2-C3 1.512 (7) C18-C21 1.477 (7) C2-H2 0.9800 C19-C20 1.397 (7) C3-C4 1.536 (6) C19-H19 0.9300 C3-H3 0.9800 C20-H20 0.9300 C4-C5 1.517 (6) C21-H21 0.9300
Hydrogen-bond geometry (Å, °) D-H···A D-H H···A D···A D-H···A N2-H2N1···O10 i 0.75 (5) 2.33 (5) 3.076 (6) 172 (6) supplementary materials sup-8 N3-H3A···O8 ii 0.86 2.60 3.229 (7) 131 Symmetry codes: (i) x+1/2, −y+1/2, −z+2; (ii) x, y+1, z. Fig. 1 
